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EDITORIAL 
 
 
 
 
 
 
Dear Readers, 
 
Welcome to the first issue of the Queensland Environment Practice Reporter for 2011.  I’m very pleased to 
present this special issue of the QEPR which addresses a range of topics associated with the 
generation and recognition of environmental offsets in Australia. This is an area of growing concern 
for land developers, regulators and legal advisors in Australia and this issue introduces some of the 
key principles and policy approaches to be addressed in the generation and recognition of credible 
environmental offsets.  
 
Part One of this issue contains a series of papers, written by Adjunct Professor Hugh Lavery and his 
co-authors, addressing the key methodologies in the creation of appropriate environmental offsets in 
Queensland.  
 
The first paper by Hugh Lavery provides an overview of the methods and techniques by which 
environmental benefits may be achieved from the use of offset land mitigation, particularly through 
enhanced private sector engagement.  
 
The second paper, co-authored by Hugh Lavery and Michelle Gane, considers methods for the 
selection of sites for offsetting purposes. That paper presents the Wide Bay Burnett catchment 
region of South-East Queensland as a case study for the application of site selection technique to 
identify lands with environmental value to be recognised.  
 
The third paper, also co-authored by Hugh Lavery and Michelle Gane, considers the issues 
associated with measuring the ‘functional lift’ or net environmental benefit from offsetting activities. 
This paper presents the Meridien Marina redevelopment at Horizon Shores as its case study for 
functional lift and highlights the potential benefits of establishing an environmental bank across the 
larger local area. 
 
The final paper, by Hugh Lavery, Phil Jeston, Andy Williams and Michelle Gane, considers the 
functional lift of relocating contaminated soils from land and suggests that these benefits could be 
recognised, through credits or other incentives, under an enhanced environmental offset scheme. 
This paper considers these issues in the context of the rehabilitation of contaminated land, from 
tributyl tin deposits, at Boat Haven, Airlie Beach in Queensland. 
 
Part Two of this issue continues the offsetting theme with a paper by John Haydon describing the 
work of the Environmental Law Roundtable of Australia and New Zealand (ELRANZ) and, in 
particular, the Biodiversity Offsets Project which was discussed at the recent National 
Environmental Law Annual Conference on 21 October 2010 in Canberra. A paper titled, ‘Elements 
of an Environmental Offsets Policy (A Working Paper Towards a Policy for an Environmental 
Banking Scheme appropriate for Queensland)’ was prepared by Michelle Gane and distributed to 
delegates for consideration prior to the interactive workshops at that conference. That working paper 
by Michelle Gane is also contained in this special issue to assist in continuing the dialogue on the 
best way forward. Anyone with comments in relation to the ELRANZ project generally, or the 
iii
working paper in particular, can contact John Haydon johnhaydon@ecodirections.com or Michelle 
Gane m.gane@qut.edu.au. 
 
As usual, this issue also contains the valuable summaries of the decisions of the Queensland Planning 
and Environment Court and Court of Appeal by Michael Walton and Ben Job. 
 
My thanks go to Anne Overell for her excellent editorial work in 2010 and to QELA for their 
ongoing assistance in bringing the QEPR to our readers.   
 
 
Dr Nicola Durrant 
Editor 
Lecturer 
Faculty of Law  
Queensland University of Technology 
n.durrant@qut.edu.au 
 
iv
4. Management of a tributyl tin issue in a marina development in 
Queensland 
  By HJ Lavery,1 P Jeston,2 A Williams3 and MA Gane4 
 
 
Summary 
Tributyl tin (TBT) deposits in the sediments are one of many impacts that have been imposed on 
both the environment and the up-coming development of Boat Haven, Airlie Beach, Queensland.  
The current costly solution to this problem (that is, removal and re-burial) could be put in future to 
the credit of the developer rather than be treated (as at present) as a penalty.  The Queensland 
Government’s Offsets Scheme provides an opportunity to promote effective conservation of 
regional landscapes.   Because this scheme plans for offsetting in terrestrial vegetation systems 
through rehabilitation, so credits could be given to those approved developers who rehabilitate 
valuable marine habitats disturbed by TBT deposits. 
 
Introduction 
Tributyl tin (TBT) is the active ingredient in an industrial biocide widely used since the mid-1960s in 
marine anti-fouling paints on boats in Queensland.5  It is useful in destroying molluscs, though non-
target aquatic organisms such as crustaceans may suffer.  TBT tends to accumulate also in algae, 
corals, fish and birds.  
 
In the environment, TBT degrades eventually to non-toxic inorganic tin with decreasing levels of 
toxicity at each form.  Half-life for complete degradation has been calculated at 50 to 75 days.6  
Meanwhile, shipyard workers occupationally exposed to dusts and vapours of TBT are reputed to 
have developed irritated skin, dizziness, difficulty in breathing and influenza-like symptoms.   
 
Most Australian states and territories have followed the global trend in adopting legislation that now 
prohibits both the use of TBT paints on vessels <25m in length and in-water cleaning of hulls of any 
length.  An International Maritime Organization ban on the use of TBT-based antifouling paints set 
out to prohibit completely the presence of TBT paints on all ships by 1 January 2008. 
 
A logical corollary of this prohibition is to regard existing deposits of TBT resulting from its use in 
the past as an environmental threat, and (where possible) to require their removal. 
 
This paper describes the way TBT deposits contaminating Boat Haven, a large marina resort 
development beside Airlie Beach-Jubilee Pocket in north Queensland (Figure 1) have been addressed 
in response to directions by the Queensland Environmental Protection Agency.  In particular, it 
examines matters relating both to the immediate advantages of the action taken and the broader issue 
of environmental offsetting. 
 
                                                 
1 Adjunct Professor of Environmental Systems, Institute for Sustainable Resources, Queensland University of 
Technology, GPO Box 2343, Brisbane Q.4001 
2 Formerly District Manager, Environmental Protection Agency, Mackay, now Principal Environmental Scientist, 
GHD Pty Ltd, PO Box 494, Mackay Q.4740 
3 Senior Engineering Geologist, Cardno Ullman Nolan Pty Ltd, PO Box 5630, Mackay MC, Q.4741 
4 Project Manager, Institute for Sustainable Resources, Queensland University of Technology, GPO Box 2343, 
Brisbane, Q. 4001 
5 E Witney, TBT in anti-fouling paints – a Queensland perspective (Queensland Department of Primary Industries, 
1991). 
6 Ibid. 
QEPR Vol 16 (2010/2011) Issue 74 178
Management of a tributyl tin issue in a marina development in Queensland 
 
 
 
Figure 1.  Map of the Boat Haven study area, Q., showing locations mentioned in the text. 
 
Relevant details of the Boat Haven development 
The area involved in the planned Port of Airlie marina resort is a 188 hectare embayment (Boat 
Haven, locally known as Muddy Bay) within Pioneer Bay, beside Whitsunday Passage in the Great 
Barrier Reef Marine Park.  The bay has extensive intertidal flats that are in the process of being 
deepened, in part, to serve eventually as Meridien Marinas Port of Airlie. 
 
A total area of TBT-contamination (in two locations) comprising an area of 1.625ha (0.9% of Boat 
Haven by area) was located in the north-western corner of the bay in surveys undertaken in 2004 
(Figure 2).  Contamination extended to depths of 600mm, with the majority in the top 100mm 
stratum.  The concentration range was <0.2 to 425μg Sn/kg (i.e. tin/kg).  The conservative 
regulatory ‘trigger’ for remedial action is 70μg Sn/kg (normalized to 1% total organic carbon).7   
 
The area affected to this extent was at two locations (0.175ha or 0.09% of the bay area), and then 
only in the upper 0–0.1m of substrate (see Figure 2).  This sediment was removed by ground 
transportation to a site nearby.  Conditions there involved capping the segregated buried sediments, 
with regular monitoring of both the cleaned and new sites (including at groundwater bore sites).8 
 
                                                 
7 Australian and New Zealand Environment and Conservation Council, Australian and New Zealand Guidelines for 
Fresh and Marine Water Quality, Volumes 1 to 3 (ANZECC, 2000). 
8 Golding Contractors Pty Ltd, Port of Airlie Remediation Plan, (Version 1, Unpublished technical report, prepared 
for Windward AB Pty Ltd and Environmental Protection Agency, 24 September 2007). 
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Figure 2.  Aerial view showing the location of TBT deposits in the sediments of Boat Haven, Q.  The 
curved lines define the areas of TBT contamination, with the dots illustrating areas of heaviest loads.  
The boxed area (Lot 116) is the site of the repositioned sediment. 
 
The origin of this contamination was undoubtedly from the use of this part of the bay for mooring 
and maintenance of boats, for at least 60 years, these decades coinciding with the use of TBT-laden 
paints to protect boat surfaces.9 
 
Remedial action taken 
Resolution of the problem involved, firstly, the formal advice to the owners to move the boats from 
the contaminated area, followed by the removal of some 5,500m3 of TBT-contaminated sediment, 
which was then transferred to a secure site, under land now recovered from the bay (see Figure 2). 
 
This action was in response to the Construction Environment Management Plan produced under 
ISO14000 guidelines for the Port of Airlie,10 which directed that the problem of deposits of TBT in 
sections of the site be overcome.  The plans and results of the consequent remedial field actions – 
involving excavation, removal by ground transport to a more remote site, burying contaminated 
material in suitable substrate and capping it appropriately, and monitoring the effects at both the old 
and new sites – have been described elsewhere.11  
                                                 
9 M Demartini, personal communication. 
10 GHD Pty Ltd, Construction Environment Management Plan (Controlled document prepared in accordance with 
ISO14001 standards for Windward AB Pty Ltd, 2004). 
11 Cardno Ullman & Nolan, Report on sediment contamination investigation, proposed marina dredging, Boathaven 
Bay, Airlie Beach (Unpublished technical report prepared for Sinclair Knight Merz, 2004); Cardno Ullman & Nolan, 
Tributyl tin investigation, Boathaven Bay (Unpublished technical report on Port of Airlie Development prepared for 
Windward AB Pty Ltd, 2007); Cardno Ullman & Nolan, Proposed marina dredging, Boathaven Bay, Airlie Beach 
(Unpublished technical report on sediment contamination investigation prepared for Windward AB Pty Ltd, 2007).   
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Likely outcomes 
The ecodynamics of the bay are shown in Figure 3.   
 
 
Figure 3.  Diagram of a notional ecodynamic process for Boat Haven, Q.12 X marks the main coral 
reef in the region; arrows from the sea show current movements from the main reef; arrows on land 
are through the main rainforests; arrows outwards from the coastline are at the main mangrove 
forests; arrows around Boat Haven are the main circulation currents (other than tidal flows in and 
out of the bay);  MM denotes the sites of Port of Airlie and Abel Point marinas.  
 
Clockwise tidal currents carry waters – both high quality sea and fresh water – from Mandalay Point, 
an area nearest to both the Great Barrier Reef and the Conway Ranges (national park). These waters 
travel around Boat Haven and northwards along Airlie Beach to the next ‘Muddy Bay’ (near Cannon 
Vale, beyond Meridien Marinas Abel Point).   
 
Around Mandalay Point, freshwater from the mainland mountain forests mixes with seawater 
flowing from the major coral reefs out to sea.  Silt deposition from this current flow has already 
resulted in the invasion of mangrove propagules at 22 discrete sites along the Boat Haven, Airlie 
Beach and Abel Point shorelines, including an expanding mudflat deposited naturally against a new 
bund wall.  Coral spawn drift has produced two noteworthy areas of corals, on rocks beside the Port 
of Airlie site and on pontoons within the existing Meridien Marinas Abel Point.13  Human activity 
clearly has the capacity to accelerate native plant and animal populations at some locations. 
 
Discussion 
In the light of the events described, the new Port of Airlie development can be predicted to attract 
both mangroves and corals.  Clearly, the removal of the TBT contaminants to a more secure site is in 
the best interests of the Airlie Beach natural landscape. 
 
                                                 
12 After HJ Lavery, Regional Landscape Strategy Airlie Beach – Port of Airlie/Abel Point (Unpublished technical 
report prepared for Meridien Marinas Pty Ltd, 2008). 
13  Ibid. 
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The relocated sediments, which probably relate to the last 0 to 5 years of the use of the contaminated 
area,14 cannot now be regarded as a threat to the environment even though it has been relocated in 
the vicinity of the bay.  TBT breaks down even under anaerobic conditions at a rate dependent on 
temperature and the presence of microorganisms.  The warm environment of Boat Haven can be 
expected to cause relatively speedy degradation.  
 
Significantly, there is still no reason to think that TBT has so far affected the abundance of the 
organisms present.  This is consistent with the conclusion for Queensland that ‘at this stage, the 
environmental threat from organotins in Queensland waterways does not appear to be high’.15  While 
Boat Haven (and Pioneer Bay/Whitsunday Passage) may be an impoverished waterway compared 
with adjoining bays to the south and north (Repulse Bay and Edgecumbe Bay respectively), this may 
be explained by the absence of comparable large river mouths in the Airlie Beach area. 
 
The reported abundance of bivalve molluscs and polychaete worms16 suggests a healthy population 
of microorganism-dependent fauna, despite 50 years of contamination (including from sources other 
than TBT).  Exceeding trigger values does not necessarily mean that ecosystem damage is occurring 
or will occur if the sediments are disturbed.17  Moreover, organotins bound into marine sediments 
are not readily available for contamination of the water.18 Contamination is much more likely from 
sewage and other wastes dumped from boats.   
 
Further, the origins of any possible impact are now historical, with current precautions designed to 
minimize such threats in the future.  The extent of national parks and marine parks around Airlie 
Beach further suggests an improved scene for a sustained landscape. 
 
The question now facing environmental managers is whether the expensive procedure involved in 
relocating the TBT-contaminated sediment (in this instance, at a cost of some AU$200,000 to a 
developer who had no part whatsoever in the TBT deposition) is really equitable – and hence 
justifiable – as an approach in any future case.19 
 
There is currently much official interest in offsetting,20 whereby unavoidable loss of habitat due to 
development is mitigated by rehabilitation or retention of comparable systems elsewhere.21 A net 
gain in managed natural ecosystems (termed ‘functional lift’22) derives from the incentive of 
transferable rights (as credits).  This is a much broader concept than merely the translocation of 
                                                 
14  See above n 11. 
15 Witney, above n 5. 
16 WBM Pty Ltd, Whitsunday Sailing Club Port of Airlie Marina Development Proposal Draft Impact Assessment 
Study: Specialist Report covering coastal processes, coastal management, water quality, flora and fauna, aquatic 
ecology and fisheries, noise and air quality (Unpublished technical report prepared for Whitsunday Sailing Club Ltd, 
1998). 
17 Above n 11. 
18 Witney, above n 5. 
19 It should be noted that the TBT impact (if any) on the Port of Airlie development site is only one of the inherited 
impacts from adjoining lands and waters. One of the nine sources off-site is identified as visiting boats, with impacts 
arising on-site from fuel and oil spillage, untreated sewage and rubbish disposal. There is potential for invasion by 
pest species on hulls.  TBT-laden paint scraped off and left on-site is merely one of these ‘externalities’ (along with 
elevated levels of zinc and copper). 
20 See: M Dixon & J Beumer, Mitigation and compensation for works or activities causing marine fish habitat loss: 
Departmental procedures, Fish Habitat Management Operational Policy FHMOP 005 (Queensland Fisheries 
Service, Department of Primary Industries, 2002); Queensland Department of Natural Resources and Water, Policy 
for Vegetation Management Offsets (20 November 2006). 
21 Presently required to be within a 20 km radius of the development site. 
22 See HJ Lavery & MA Gane, ‘Measurement of the net environmental benefit of offsetting in Queensland’, in this 
issue of Queensland Environmental Practice Reporter 
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contaminated sediments from one site to another in a Contaminated Land Register (or 
Environmental Management Register), but while offsetting can be designed to rehabilitate offsite 
areas, any relocation of contaminated soils must result (ipso facto) in an increase in environmental 
values for the restored site.  A similar case can be applied to water-borne contaminants; Mandurah 
Ocean Marina development (south of Perth, WA) had to move e-coli contaminated water deposited 
from the site’s previous use as a caravan park with degraded septic system.23  The offsetting 
principles would appear to apply. 
 
In other words, rehabilitation of TBT-contaminated land might well be more equitably imposed on 
new developments through a technique that is incentive-based rather than being treated as a penalty.  
This latter is particularly iniquitous to a party not in any way responsible for the contamination but 
which is the most obvious manager for its effective reparation.  It follows that cleaning up from 
other forms of historical contamination – still likely to appear in the future – might also be 
considered in the development of equations to prescribe this offsetting procedure. 
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23 ‘Award winning marina sets new standards “down under”’ (2008) 8(5) Marina World 35. 
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